Pulmonary vascular effects of isoflurane anesthesia after left lung autotransplantation in chronically instrumented dogs.
Single lung transplantation has become a viable therapy for treatment of end-stage pulmonary disease. We previously observed that left lung autotransplantation (LLA) results in a chronic increase in pulmonary vascular resistance and enhanced pulmonary vascular reactivity to sympathetic alpha adrenoreceptor activation. The effects of inhalational anesthetics on the pulmonary circulation after lung transplantation have not been investigated. In the current study, the authors tested the hypothesis that isoflurane anesthesia, known to cause systemic vasodilation, would exert a vasodilator influence on the baseline pulmonary circulation after LLA. In addition, they tested the hypothesis that isoflurane anesthesia, known to attenuate the systemic vasoconstrictor response to sympathetic alpha adrenoreceptor agonists, would reduce the magnitude of the pulmonary vasoconstrictor response to sympathetic alpha adrenoreceptor activation after LLA. Left pulmonary vascular pressure-flow (LPQ) plots were generated in chronically instrumented dogs by measuring the pulmonary vascular pressure gradient (pulmonary arterial pressure-left atrial pressure) and left pulmonary blood flow during inflation of a hydraulic occluder implanted around the right main pulmonary artery. Left pulmonary vascular pressure-flow plots were generated in 8 dogs 2-5 weeks after LLA in the conscious and isoflurane-anesthetized states at baseline, after beta adrenoreceptor block with propranolol, and during the cumulative administration of the alpha agonist, phenylephrine. Left pulmonary vascular pressure-flow plots also were generated in eight conscious, sham-operated control dogs at baseline, after beta block, and during phenylephrine administration. Compared with conscious control dogs, LLA resulted in a leftward shift (P < 0.01) in the baseline left pulmonary vascular pressure-flow relation, indicating chronic pulmonary vasoconstriction. Despite the enhanced level of pulmonary vasomotor tone after LLA, isoflurane did not exert a vasodilator influence on the baseline left pulmonary vascular pressure-flow relation. The pulmonary vasoconstrictor response to phenylephrine was enhanced (P < 0.01) after LLA compared with the response measured in conscious control dogs. The magnitude of the pulmonary vasoconstrictor response to phenylephrine after LLA was not attenuated during isoflurane anesthesia. Isoflurane anesthesia does not exert a vasodilator influence on the pulmonary circulation in the setting of increased pulmonary vascular resistance after LLA. In addition, in contrast to previous studies of the systemic circulation, isoflurane does not attenuate the enhanced pulmonary vasoconstrictor response to sympathetic alpha adrenoreceptor activation after LLA.